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ABSTRACT 

During the 1960 's and 1970 's, basic math programs 
were established at many two-year colleges after the influx of poorly 
prepared students, which resulted from a weakening of the exit 
criteria at the secondary level and of the entrance reguiTements at 
the postsecondary level. Though the success of these remedial 
programs is a matter of debate, depending on the standpoint and 
criteria adopted by those making the judgement, there are major ways 
of making these programs more effective. Some guidelines for 
increasing program effectiveness include: (1) providing an 
appropriate curriculum that focuses on the skills that will be needed 
in college and on the job; (2) ensuring that students who need help 
get it; (3) developing programs that respond to the special needs of 
the students; (4) providing each program with sufficient resources to 
carry out its work; and (5) protecting the integrity of the program 
and the college degree. Reducing the need for remedial math programs 
will involve broad policy decisions which might include raising 
entrance requirements in the two-year colleges, strengthening the 
math component of the secondary school curriculum, and allowing 
students to bypass basic computational skills by using calculators. 
(Author/HB) 



******************************************* 

* Reproductions supplied by EDRS are the best that can be made 

* from the original document. * 
*************************** '.v^ *********** ******************************** 



vD 



REFLECTIONS ON BASIC MATH PROGRAMS IN THE TWO-YEAR COLLEGE 



Geoffrey Akst 

Manhattan Community College (CUNY) 



Paper presented at the Sloan Foundation Conference on 
New Directions in Two-Year College Mathematics 
July 11-14, 1984, Atherton, California „ 



O 
~1 



VS. DEPARTMENT OF EDUCATION 

NATIONAL INSTITUTE OF EDUCATION 



"PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 



EDUCATIONAL RESOURCES INFORMATION 



CENTER (ERIC) 



G. Akst 




□ This document has been reproduced as 
received from the person or organization 
I originating it. 



Tu Minor changes havo txMin made to improve 
\ reproduction quality. 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC)." 



* Points of view or opinions stated in this docu- 
ment do not necessarily represent oHiCial NIE 
position or policy. 



June 22, 1984 



Dear Colleague, 

Here's a copy of my paper Reflections on Basic Math 
Programs in the Two-Year College for our upcoming meeting, 
Happy reading I 

Geoff Akst^^ 
Manhattan CC* 



ABSTRACT ; During the 1960 's and 70 's, basic math programs 
were established at many two-year colleges. While a number 
of factors contributed to the influx of poorly prepared 
students, two points were paramount: the <Veakening of entrance 
requirements at the post-secondary level and of exit criteria 
at the secondary level. Just how well these remadial programs 

work is a matter of debate, depending in par±_on_^ ^ 

per spec tivev The ba^icrnsterlXs instructor will look for content 
mastery; the instructor of a client course will .demand carry 
over of the remedial content;, and the college administration 
will focus on graduation and retention rates. F^om each of 
these points of view,' there is room for debate^ 

There are five broad areas of concern in building an effective 
basic math program: (1) The curriculum must be appropriate. 
(2) Students who need help should get it. (3) The programs should 
be responsive to the special needs of its students. (4) The 
program must be provided with sufficient resources to carry out 
its work. (5) The integrity of the program and of the college 
degree should be protected. 

How can the need for basic math programs in the two-year 
college be reduced? Possible strategies include: tightening 
admissions standards in the two-year college, raising exit 
standards in the high' school (through requiring all students 
to pass a course in elementary algebra, through expanding 
the math content of assessment tests, etc.), encouraging more 
high school graduates to go on directly to college so that 
math skills do not become rusty, and through changing perceptions 
the importance of conventional computational algorithms so that 
the need to teach arithmetic is eroded. 



REFLECTIONS (JN BASIC MATH PROGRAMS IN 
THE TWO-YEAR COLLEGE 



Geoffrey Akst, Manhattan Cnmmunity College (CUh!Y) 

Each of the Sections of this paper develops the theme of basic 
math programs in the two-ydar college (TYC) from a different 
perspective. The first section recalls some of the factors which 
contributed to the growth of these programs in the 1760''s and 
70*s- The second addresses the question how well basic math 
programs, as they have developed^, actually work. The third 
corvtaTn¥~suggesti ons for making these programs work even- better. 
And finally, the fourth section deals with strategies for self- 
d e 5 1 r u c t i c5h ..^t h a t~"l~5^, f^r~c"FvangTng~t"h"e~c o n"te 
• so that one day TYC. basic math programs will no longer be ,^ 
necessary- 

Not only is the problem of mathematics remediation in the 
two-year college (TYC) serious, but it is gett i ng worse . National 
statistics tell the. sad tale. In 19S0 (the most recent year for 
which information is available), courses in basi c mathemat i cs — 
arithmetic, elementary algebra, intermediate algebra apd general 
mathematics — accounted for nearly half the total TYC math 
■ enrol 1 ment , a good one-and-one-half times what the corresponding 
proportion had been in 1966. CI] Furthermore from 1966 to 1980, 

\ ■ 

it was the^^group of very ((weakest students that grew most rapidly; 
as the TYC movement exparided, with their total math enrollm^t 
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tripled;, the? registration in c^rithmcstic exploded, zooming to eight 
times its former size. What is so di sconcer 1 1 ng .^bout this 
development is that arithmetic: was the only math that many of 
these students sefem to have studied in high school! For every TVC 
student who took calculus in^l980, there were three athprs taking 
arithmetic; for each ^itudent taking elementary statistics si>^ were 
learning computai i onal skills. In all, close to half a million 
TYC students in 1 9S0 were registered in cour^ses covering secondary 
or even primary school mathematics. 

This inadequate preparation of incoming students is not a 
problem confined to TYC's or to mathematics. Verbal skills of 

gntering_TYC studen ts ha ve declined as well C2]^ and _ jLpurjr_yea^r 

institutions, even the most selective^ have also begun to complain 
about the academic preparation of entering freshmen. C3] Haw are 
we to explain this dislocation in our educational system? 
The non-selective entrance criteria of the proliferating TYCs and 
of other open-admi ssi ons insti tutions was, of course, an 
aggravating factor; Relaxing college admissions standards 
weakened the incentive for high school students to apply 
themselves, and many grew confident of finding a niche in college 
no matter. what their level of preparation. It is hardly 
surprising then that since the late 60^ s, the proportion of. 
students f ol 1 owi ng , the preparatory track dropped sharpLvS ^nd thf=? 
less stringent "general" track became dominant. C4] Curriculum 
makr^rs in the high school, under the pressure of student act i vi sm 
and liberated by diffuse college standards, al 1 owed " student s to 
take fewer demanding courses such as algebra and geometry 
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and to substitute alective^i like '•perBonal dt^vj^l apmc^ni t " cour5r»Qf3, 
AcroSQ the curriculum, grade inflation and social pramation alsQ 
contributed to declining ©Kpec tat 1 oris - FurthermorES analy'^iin 
of high school transcripts from around the country s^uggi^ntB that, 
this phenomenon was more severe in mathematics than in any othor 
di3Cipline.C4J 

As standards slipped in the 60*',s and 70'S;, .the percentage nf ' 
students whom the high schools graduated increased, climbing from 
60X to 75X- CuH More and more students were in a position to qo 
on to college, and in those two decades, the proportion of the 
college-age population actually attending college rose from 1/5 to 
1/3- C6!] Of course, many of the weaker high school graduc '.es 
headed straight for the open-admissions institutions — not only 
students who had failed to develop their cap/tbi 1 i ti es but others ^ 
of 1 oi^ academic potential who would not have been able to pursue a 
degree under earlier stringent conditions even had they applied" 
themselves- 

There may have been other less tangible societal pressurer^ 
behind the slipping skills of i ncoming , col 1 ege students- Many 
observers noted signs of slackening discipline in the home and o^^. 
the street which could well have impinged on student moti vat i on 
and performance- A generation of television babies was growing 
up, weaned less on David Copperfield than on Star Trek; the 
tradition of spending time interactinn with* books, conversing, and 
doing homework seems to have been in . t?cline- Outside the home^ 
heightened political unrest channelled the time and energy of many 
students away from academic pursuits. But the tvjo f actor s ^fi rst 
noted the reduction of entrance requirements at the post^- 
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re?quir<3mentQ — w£?rc? tm^^t cj i r t.-?r: i: I y respans i b I b f or l;oc.U\y 'q huqB 
remedial enrollment. Thia c.^u'3.:\L rel ati anBhi p i i-i impprtant i:a 
k«ep in mind if t:he procetai^ i «.5 rjiver ta iu^ revor'aed. 

Biven that TYC basic math programa have grown into sizable 
enterprisesa requiring the allacatian c3f hqtly contested college 
resources;, the question is., do they work? The answer is an 
unequi v^ocal Yes!, r'laybe ) , and No! What makes the evaluation of 
these programs so subjective is not just a matter of having to 
decide whether a glass of water is ha^r-filled or half-empty; the' 
more fundamental issue is which glass to look at- The problem is 
that the perception of the goals and expectations of a basic math 
program depends in large measure on the viewer's responsibilities 
and interests- 

At one extreme^ the faculty in the trenches — those teaching 
basic mathematics — will likely feel that their work is 
successful to the extent that students learn the remedial topics 
thoroughly and then pass their c^j^irse. By contrast, instructors 
of client courses — courses which cover freshman math, science, 
technology, health, business, etc- — will be more concerned with 
the retention and carry over of the remedial content- Of course, 
the two groups of faculty may overlap to some extent, and it .is 
amusing to see how my own feelings change as I shift roles from 
arithmetic to stati sties . teacher, condemning the low standards I 
employed earlier in giving a marginal student the benefit of the 
doubt". There is also the view from the seventh floor, 
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tp ueit^ the '^li^ni;) .^1: my i rmt i tul: i pn , Uii)^\n0 p\nrJ presi rle»nl:Q cpn^iiJor 

intprvontionist '^tratPQi t^^t^S frnm thc?ir point pf vipw, Izhoao? 
praqr^mi Bucceejcl or fail cJppenrling pn l:,hp u»Kl;pnl: to which thi^y 
incroaQa thrj numhor of titucJc-^ntB t\Mz> (:;pllt?Qp v>)i 1 1 rptr:\:ln or 
graduate, 

All three porspectiveB art? legitimate^ and npne? cd\n be ignored 
in any fr>eriouB attempt to gauge program ef f ec t i vtuiess , 

Frpm the remedial faculty point of view, fneaGure«3 pf success 
in the basic (iiath course tend to involve two types of data: 
final exam scores and final course gracjes- Happily^ analysis of 

jiii.thej:i_jran_,„gener.aliy_-be_-r.elJ.,^^^ j/iel d- posi tapVe---r-esuX-ts.«- 

Final exam scores, for example, virtually always turn 'out to be 
significantly higher than initial placement test scores., often by 
several standard deviations or more- Such larg,e gains, however, 
may be deceptive. For one thing, design and statistical biases 
tend to inflate the gain beyond its true value]; for another, 
genuine learning may be due to factors other than course 
participation- C7] As for course grades, between 1/2. and 3/4 of 
start i ng students in a typi cal basi c math course pass - C8] 
Sometimes passing rates: are significantly higher- — in summer 
Session say, when the population is self -selected, or in sections 
with particularly ef f ec t i ve i nstructor s - Some basic skills 
courses will have lower passing rates, of course, because the 
students are unusually weak, the pedagogy is faulty, or too much 
material has been crammed into the course- It is important to 
bear in mind, however, that even when the passing rate is as high 
as 3/4 per course, the passing rate in the course sequence 
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\my (^it:ill (:iB cU eH:ui.ir ^^M] i nq , i^ay 1/2 fqr i^r i thmtst i c fi^ncl ^l(^m^nl.^.\ry 
j^l. Qiihr*^, qr 2/S far l:h^ thre3o--t; i ©r t^aquennfi? fnm U-hmBtic i:q 

th^ caunhry fqunrl l:hr~\l; dbnul; no l;q \m% of «.ii:uchi,nii:Q <:U;-u l:inq h^v^itc: 
\mth pror|r<Aav3 ^.irAla i;>f y I l;lv3;tr hi^viiic: m.^\th qhU i qnei, , 

How wr^l 1 i;Iq cQmpcIl atqcl ^il:uchHjnlu^ (lo in cU^nU (;:cgMrtiQ^;ii7 I'ln^ 
bpBh ovlclonci-? ia thu\t ..:\baut lialf nf thi^? 'iiLuclQiitir, c^xltinq from 
bc,\Bi{: math progr^amB go on !:□ succt^QcJ (cjat C or ^^bovc?) in 
c a .1 1 g e - 1 (:? V e 1 ni u\ t h r: a i\ r p b . i: *V '] i (;) 7. ' rj n p cl q n n ui q h '? W (i> 1 1 , t h c\ I; 
figure is vK-^ry likely lawejr than the? nuccesia r ate? for exempted 
!5tudentB^ but higher than what it would have been had the 
_. remedi aJ:ed.--3tudent r?.. QPt_i^ken.-^a^^ b^\si c math caur ac-?G . 

Again, is the glass half-^empty or half-full? 

From the administrator's perspectivej, retention and graduation 
rates are key statistics in evaluating basic skills programs. At 
some TYC*'*s, students wh.9 satisfy their basic math obligations are 
retained at a higher rate than those originally exempted C103 — - 
a respectabl G standard to meet; yet even here., the overall 
graduation rate may be di sappoi nt i ng , and one scans the ^Vsices** at 
commencement spotting onl^. an occasional student who started c3ut 
in arithmetic. A recent study at CUNY's nine TYC's repnrts that 
only a third of all entering students eventually graduate - only- 
a fourth of those who come in with low high school averages. (By 
contrast, the graduation rate for CUNY's four-year college? 
student's, who generally ent:.. ath stranger academi c skills and 
with more financial security, is a full half.Cll]) One-third also 
seems to^ be a qui ck-and-di rty approximation for the TYC graduation 
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cnunnry *iwarrl only •^l^nut; 4SiO,ooa .^t^t^nc i ^V.a rli^rjrfcj^^^t^ fiil wvt^n 
l.hpuqh fnr ^f^ph pf i:h^ p^v^t t^n yt^^ir^, thay ^^rlmi i: l:e(:| qnB in 
qnt^-f-^nfl -f^Hif:^! r mi U inn f i r sU: -f a ^n^ qUnflanl:^"^. ('6 1 

a^fxci^nciQ^ which Incpminq. in(;u(:h^^ntii» hrimi t:p l:hp TVr:: pxpt^r i whpp, 
am] Ihat: tho cp^t: l:p tr.hp liaMpayer, llu- lYU, and thf^ ^^tudent — in 
tQrim o f' timp^ rpi^iourcp!^ or mnnpy Uii t^iimply pn^^ipceptahl p« Ttu^ 
opl:imiai: will point out thah TVC^^ pre^pare m^ny of tlunr nnn-^ 
Graduating QtudentiEi far l:ranBft-»r to the four-year caUeqQ of thoir 
choice?, tp advanct? on the job, to meet percaonal goal a which may 
have nathing to do with qraduatinq, or possibly to master enough 
skills which will enrich their lives and increase the contribution 
which they make to society. 

Given that thp picture is mi?<ed, wtiere does that leave us? 
The answer lios with some healthy realism. For one thing, 
to expect TYC*s or basic skills programs to be responsible for 
ensuring that weak students overtake those who are stronger may 
not be reasonable. By seeking out the lowest achieving students, 
basic' skills courses are in effect programming themselves for 
partial success at best. The main point is that TYC's, if they 
are to survive, must meet as well as they can the needs of the 
students they are able to attract. And rather than dwelling on 
.what is probably an inherent limitation of the effectiveness of 
basic skills programs, it is more productive for those of us 
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! J !i i: L q J.. ti> "a f: G r: N p 1 0 ei ... <U . W 9 U a,.. 

M; lit l;o i:lio (ir^^U a |- th^t^Mi:? i:a::)n<"pn)^,i I;ti4l: nuvNj Imri: how 
r:.\n rVU b^^au: m^^vbh prcx-irianm imprnv^tJ? ^ At tlm^ rit^k oi" liiUMndinij 
overly prp^nci' I p I I va, \'v^ til lU; i 1 UkI from my asiptjr i a*nc-(^> qpQi.-irvinq 
numeraurrj pr nqr *;\nv"i <\ lii:4t; of (ivo broad g*,ii cIpI i which mtQht 
rs<;M'"V<;» pi:)int:.ii of cJ^par turo for i n(.:rcs:\ai n<j protjr'am ef f ucti V(jru^^i.v.i 
Uf cuurrno„ i:hwr (i> i ui inorQ than anu way to carve 'a turkr?y„ and 
several readers fnay wiir^h to meet mo. later to take issue with one 
pain t pr an o t h er * 

The curriculum should be chosen frugally^ keeping in mind th 
program's propaedeutic function: preparation for ^specific 
folloiN^up courses,, for passing a competency test„ etc. Due to the 
pressure of time„ non-essential topics must be kept to a minimum. 
Topics should be developed haur i st i cal 1 y with the ' ac qui si t i on of 
skills stressed. As to the calculator question,, it is critical 
that arithmetic courses continue to cover conventional algorithms 
but that they al so teach the use of the c^il cul ator (est i mat i on „ 
const£fnts„ memory,, sci enti fi c notation,, etc.). This duality is 
essential for preparing students for situations at school qr on 
the job which they are likely to encounter,, some requiring the us 
of calculators and others forbidding it. Instruction and testing 
should emphasize applications and ' word probl ems„ wi th many 
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A pi tii^qatntifil. t^hnuilil hp qiven to 4I I t:3ntt^M inu !:,Un|t3jW '^i, .^lul 

Mt^pfl tn irlanttfy whiph of t-htam Uu~|: tl^e c<:)innt3rur)«: i u*-^ I huy nuLiiU 

Hrtr\::)r ACT admi tiGiioiui tuqt; i;ii<-c:)r(^t> for pU\i;um<^(it i ^] roDir ^ Itii? 
purpneipiiii iiWM] ck^iuijn of l;h(3i::it^ Upiiiiti^, Mr,\ny hi^\'iur: math t»l.iA'i< m , 
ovt^reBt i mate? the:? .nath Lhoy Know or nmnmbor^ -Anti, a utu(l(?nt: i.\(:t:Mu} 
proficiency should bo lafcrqngly advi^^d to takp or qnLM:! I:n a 

bardic mal:h course. A mechanisMn uriouUJ be in plc^cu .\t rncji atrc\t I on 
to check that the student in Fact enroll Of course?;, ttrst 
BCoreB like other predictors of achievement are imperfect, and any 
students who feel-, that ' thei r designated courses are inappropriate 
should be allowed to request a hearing or a retesting- 

I!lg--.nC2aC^a}§^§bguid_be_rgBBgns ti ie_§Beciai_need§_nf _i,t s 

studgnts-^ " ' 

The curriculum should be organized into a course: sequence 
sufficiently flexible so as to ' provi de, students in different 
si tuati ons wi th a reasonabl e chance to succeed as qui ckl y as 

V"- 

possible; an intensive arithmetic course^ shoul d be available for 
the weakest student;, a briefer arithmetic course for the 
marginally deficient who only needs a quick review, a separa*te 
course in elementary algebra for the student who knows only 
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arithh^etic, etc. Sections should be offered at times convenient 
to students, many of whom hold jobs and have family 
responsibilities. Courses must meet a sufficient number of 
contact hours a week — at least four — so as to allow practice 
in class. Where courses are self-paced, a calendar of minimum 
progress should be set to reduce the chances of procrastination. 
Even if the dominant mode of instruction is traditional 
1 e?cture-reci tat i on , individual student needs should be addressed 
outside the classroom by tutoring, CAI, etc. Instructors should , 
be knowledgeable i n al ternat i ve approaches to each topic, and 
attempt to gauge and to build on each student's previous 
mathematical experience. Many basic math students have poor study 
skills, 3D that the choice of textbook ought to take into account 
not only curricular fit but also such factors as quality of 
writing, readability level, and the extent to which skills are 
constantly being reinforced throughout by means of review 
exercises integrated with new material. 
^ ^ ^ Ih g_QQ9g.!I§[D_I!}Ust_be_Br gvi_de^_wit 

£d!!ICy_Qy!t-.its_wor tSjL 

Unfortunately, many basic math programs do not have enough 

sections to accommodate all students designated as remedial. 

The college must allocate resources to provide the program with 

sufficient staffing and space. Enrollments in traditionally 

taught sections should be limited to 25 so as to allow for 

individual attention. .The majority of sections should be taught 

by full-time math faculty who also teach non-remedial courses so 

as to maHimiz.e the continuity between remedial and non-remedial 
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mathematics. The Math Lab must offer enough tutoring to meet 
student needs. Lab staffing should be funded in such a way as to 
provide continuity of emjployment to key personnel, not the 

practice on many campuses. As an alternative for' instruction or 

drillwork which some students will prefer, microcomputers, video 
setups and other instructional technology should be made available 
in the M^th Lab. 

(5) The_i_ntegrlt^_of _the„Brggraoi_a^ 
b§!_B.IIotect ed^ 

If the remedial requirement is to have teeth, each bjisic math 
course should have firm exit standards including a uniform final 
Gxam comparable to the corresponding placement subtest. This is 
especially important when one course leads to another in a 
sequence, or where part-time faculty, ii^whom one may not have the 
same degree of confidence as full-timers, predominate. Students 
should be required to demonstrate mastery of major topics (mastery 
learning), because of the cumulative nature of the curriculum. At 
registration int o cli ent courses, including freshman mathematics, 
science, etc., students who have not fulfilled their remedial 
obligations should be screened out if these courses are to be 
taught at the college level; thi^s may be a serious bone of 
contention where the Jobs of physics faculty, for example, are at 
Sta|<e- Awarding degree credit for arithmetic or elementar)^^ 
al gebrar weakens the degree and should be avoided, although 
granting credit for such courses toward either full-time student 
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status or for financial aid mfiy be essential to enable the student 
to attend college- 

E9DEi!=i5i.gn5^ B§dy£LD9-^t!ll§-.tli!§sd 

Having reviewed the rise of TYC basic math programs, the 
extent to which they are effective^, and some suggestions for 
building successful programs, I cannot help but wonder if the need 
for such programs will ever be reduced, and if so, under what 
circumstances this can be brought about. The underlying question, 
of course, is how the levels of mathematical preparation of 
students entering TYC's can be raised. Fortunately, there are a 
number of scenarios which might lead to that delightful prospect. 

In the first of these scenarios, the one which which will be 
opposed by those of us who believe in open-admissions for reasons 
of social equity and mobility, TYC's might adbp.t restrictive 
admissions criteria. Such a development is not unthinkable. 
Tight funding has already caused a national trend among many 
public state uni verities to toughen their entrance requirements 
and to get out of the remediation business. C13I1 Will this trend 
extend to the TYC? Dne possibility is that TYC's, for the very 
economic or political reasons that motivated the senior 
institutions, will move in the same direction. Another is that 
an even larger portion of weak students will be shunted to 
TYC's diverted from the increasingly exclusive four-year 
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institutions. 

In fact, some TYC's have already begun to move in the 
direction of toughening admissions standards. C 1 4] Many others 
could conceivably choose this option in about a decade when there 
will be a turn-around in the demographic curve, and the number of 
eighteen-year-olds will begin to climb steadily C6]; at that 
time, it will be less risky for an institution to shrink or 
shift its target population. 

In the second scenar i o for reduc i ng the need for TYC math 
remediation, the high schools could begin to graduatss students 
with stronger math skills. These days, the states seem to be 
tripping over one another in efforts to strengthen the exit 
standards of their high schools. C13] Such efforts reflect intense 
public and governmental dissatisfaction with the condition of the 
educational system, particularly the failure of, the high school 
diploma to signify readiness either to enter the job market or -to 
study at the post secondary level- This commitment to strengthen 
the high school curriculum could lead, at least in same states or 
districts, to an • across-the-board requirement that students in all 
tracks pass a course in elementary algebra. Ther^e are already 
efforts in this direction, efforts which all of us in the 
mathematics community need to support. For example, a National 
Academy of Sci ences panel of busi ness and educat i on 1 eaders 
recently noted that students who start work after high school need 
to master virtually the same basic academic skills as 
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college-bound students, and recommended that all high-school 
students be required to take elementary algebra. C153 Likewise, 
the National Commission on Excellence has suggested that high 
schools require ail students to take a minimum of three years of 
mathematics. C16II 

Another approach tu strengthening the de facto secondary math 
curriculum is through assessment programs. Many states and school 
districts already give their- high school students competency 
tests which they must pass in order to earn a regular diploma. 
The mathematical content covered on these tests is generally 
restricted to elementary computational skills, often as, applied 
to daily-life situations. In time, the competency tests already 
in place should improve the computational skills which students 
bring to the TYC, reducing the arithmetic component of basic math 
programs. Ex-tending the test content to include a good deal of 
elementary algebra would be a boon for the TYC. 

Persuasion hiight succeed where coercion fails- A selling job 
could coan high school students into taking more solid mathematics 
either to prepare for future employment C17], or to avoid future 
remedial obi i gat i ons. C18D 

Strategies might be developed which encourage high school ^ 
students to learn and retain more of the mathemat i cs which they 
study. Tapping the- potential of microcomputers may one day allow 
students to ex^plore concepts and to reinforce skills in ways not 
now dreamed of. The degree to which math skills are reinforced 
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in other high school courses could be the focus of an arithmetic- 
or an al gebra-across-the-curr i cul um movement. However, any 
attempt to raise the quality of math instruction in the high 
-school s wi 1 1 involve finding ways to reverse . the shortage of 
qualified^ certified teachers, an effort to which the tVC's couid 
conceivably contribute. 

In the third scenario, students woul d be persuaded to 
matriculate in college right after graduating from high school, 
reducing fhe extent to which skills grow rusty. The state of the 
economy and the availability of f i nanci al^ai d could be key factors 
in discouraging students from taking a break between high school 
and college* However even if such efforts were; wildly successful, 
the TYC'^s would still have to reckon with^the needs of its older 
freshmen. At many TVC's, this population i s \il ready substanti al 
in size; for example, a good fourth of the regular admittees at 
CUNY's TYC's enter at aga 25 or above,C193 

In the final scenario for the contraction of TYC basic math 
-programs, ignorance of traditional paper-and-penci 1 arithmetic 
cpuld become less of a handicap for incoming students. Public 
perception of the importance of conventional computational 
algorithms might,- in time, erode to the point that weak students 
could simply be handed a calculator without suffering any stigma 
from their machine-dependence. Basic mathematics would then 
focus on calculator-based skills, algebra and probl em-sol vi ng r 
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